Consideration is given to the laminar boundary-layer flow over a permeable flat surface through which an immiscible foreign fluid is released into the boundary layer. Thus, there is formed a buffer between the surface and the main stream, that is, there coexist two boundary layers. The drag reduction characteristics of the two-phase boundary layer were investigated by Sparrow et al. The Nusselt number N N~ at the plate surface may be expressed in dimensionless form as
Consideration was given to two cases: the release of water into air stream and vice versa. Fluid properties corresponding to 100°F. were used. With the solutions for f l and fi obtained in reference 1, as input data, Equations (1) for both inner and outer boundary layers were numerically integrated for 81 and (1, 9, 1 4 ) , and the advantages of using the semifluidized bed for an MT combination have been outlined ( 3 ) . However, the existing information on the mechanics of semifluidization (which is essential in designing an MT semifluidized bed reactor) is fragmentary, and the correlations of Fan and collaborators provide significant guidelines for further work in this area.
The dimensionless relationship proposed (6, 10)
has been derived for a semifluidized bed without the com licatin features introduced by the use of a tubular semifluidized bed reactor the height of the tubular portion will vary, depending on the number of tubes, since the total quantity of solids formin the packed bed below the restraining plate would be B e same regardless of the number of tubes at a given semifluidization velocity. Equation ( 1 ) cannot therefore be applied to this reactor. Another feature of Equation ( 1 ) which needs closer analysis is the assumption that the height of the packed
